TITLE OF THE INVENTION 

OPTICAL PICK-UP APPARATUS FOR MULTI-RECODING/REPRODUCING 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of PCT International Patent Application 
No. PCT/KR2004/000827, filed April 9. 2004, and Korean Patent Application No. 2003-80924, 
filed November 17, 2003, in the Korean Intellectual Property Office, the disclosures of which are 
incorporated by reference herein. 

[T e chnica l F iel d] 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates an optical pickup apparatus. More particularly, the 
present invention relates to an optical pickup apparatus which is capable of 
recording/reproducing information on/from recording media having different formats by 
employing a dual wavelength laser diode and a hologram element. 

[Descr i pt i on of Re l ated Art] 

2. Related Art 

[0003] An optical pickup apparatus is commonly employed in an optical 
recording/reproducing apparatus, such as a compact disk (CD) playe r (CDP) , a digital versatile 
disk (DVD) player (DVDP) , a CD-ROM driver, and a DVD-ROM to record/reproduce data 
on/from a recording medium , such as an optical disk, in a non-contact manner. In a recording 
mode, an optical pickup projects laser beams onto a surface of an optical disk to thereby form a 
pit. In a reproducing mode, the optical pickup optically reads out pit information from the optical 
disk and outputs rtread information in an electric signal form. In order to achieve the above 
performance, the optical pickup comprises a plurality of optical members, such as a laser diode 
for emitting laser beams, a diffraction grating, a beam splitter for adjusting deflection of the laser 
beam, a plurality of tens lenses for forming a light path, and a sensor for detecting a signal. 
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[0004] If the optical pickup apparatus is employed in the DVD P player that is capable of higlv 
density recording/reproduction, it has to be compatible with a compact disk (CD) or a CD- 
Recordable ( CD-R) (Recordab l e) . 

[0005] However, the DVDs have a standard thickness that is different from that of the CDs. 
This is because of an allowable error of ajnechanical disk slope and numerical aperture of an 
object lens. The thickness of CD is 1.2 mm, whereas the thickness of DVD is 0.6mm. 
Regarding a wavelength of a light source for the reproduction, the CD is standardized to 780nm, 
whereas the DVD is standardized to 650nm. Due to the above differences, a general CDP 
player is not able to reproduce data recorded on a DVD. Therefore, there is a demand for an 
optical pickup apparatus for DVD that is compatible with a general CD. 

[0006] FIG. 1 illustrates a conventional optical pickup apparatus which has been developed in 
order to solve the above problem. Referring to FIG. 1 , the conventional optical pickup apparatus 
comprises a light module 10 having a first light source 11 and a monitor photo z detector 13 which 
are integrally formed therewith^ a second light source 20^ a photo z detector 21 arranged to 
adjust an amount of light rays emitted from the second light source 20_in a data recording mode; T 
a 1/2-wavelength plate 25 arranged to convert a p-polarized light emitted from the second light 
source 20_into a s-polarized light ray, a complex prism 30 acting as a polarized light beam 
splitter to convert light paths of light rays respectively emitted from the first and the second light 
sources I, 20; a collimating lens 40 arranged to convert the light rays emitted from the first and 
the second light source s 11, 20 into parallel light rays; T a reflection mirror 45 arranged to reflect 
incident light rays: T a polarized light hologram element 50 arranged to split a light which is 
incident to a disk 100 to a plurality of beams; T an object lens 60 for focusing the split beams on 
the disk 100, and a third photo-detector 80 for receiving light beams which are reflected from the 
dis k 100 and transmitted through the complex prism 30. One of the first and the second light 
sources is operated. The first light source 11 is configured fo r recording/reproducing data 
on/from a CD A and emits light rays of 780nm wavelength.r-aB d In contrast to the first light 
source 11, the second light source 20 is configured fo r recording/reproducing data on/from a 
DVD A and emits light rays of 650nm wavelength. 

[0007] The polarized light hologram element 50 is designed to operate in response to the 
wavelength of light rays emitted from the second light source 20, i. e., in a DVD mode. Msein 
addition , the polarized light hologram element 50 operates only in response to the p-polarized 
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light. The polarized light hologram element 50 has a 1/4-wavelength plate formed on a surface 
thereof opposing to the disk 100 so that the polarized light hologram element 50 conv e rts can 
convert an incident s-polarized light into a circularly polarized light and conv e rts convert a 
reflection light from the disk 100 to the p-polarized light. Only the light containing a p-polarized 
light, which is emitted from the second light source 20 and reflected from the disk 100, is split 
into 10 beams by the polarized light hologram element 50. 

[0008] Tfreln addition, a third photo z detector 80 rec e iv e s is further arranged to receive the 1 0 
split beams to thereby obtain data information and error information from the disk 100. The third 
photo-detector 80 comprises a plurality of sensors for detecting light rays reflected from the 
DVD and onea single sensor for detecting light rays reflected from the CD. 

[0009] Since the conventional compat i bl e optical pickup apparatus as described abov ejn 
connection with FIG. 1, aligns optical axes of the lights having different wavelengths by use of 
the complex prism 30 and achieves a simple optical structure by use of the collimating lens 40, 
i t can prov i d ean improved signal regeneration can be obtained when operating mat a high 
temperature (recording and reproducing). However, it is difficult to fabricate the complex prism 
30,-and as a variety of technologies are d e mand e d reguired in assembling the complex prism 30 
with-th ewith such an optical pickup apparatus. Ats eln addition , an assembly tolerance between 
the object lens 60 and the polarized light hologram element 50 cannot be solved, and , similarly. 
the pickup adjustment cannot be achieved due to the splitting of light into 10 beams. 
Sinee Moreover, since two laser diodes are used, an optical axis error occurs between the two 
lights emitted from the two laser diodes. Due to the complicate structure and a great number of 
assembly part s required , the assombliabil i tv assembly process deteriorates, which causes an 
inferiority of a product. 

[0010] Since a power of a laser in a DVD recording mode is stronger that that in a 
reproducing mode, the optical pickup apparatus is operated at a relatively high temperature. 
Since inner parts of a pickup head are assembled w i th on e anoth e r bv using an UV (Ultraviolet) 
bond, the connection portions may warp and expand at the high temperature. In this case, the 
light transmitted through the parts or reflected from the parts deviates from the photo^detector, 
which deteriorates the signal regeneration at the high temperature. In order to solve the above 
problems, there is a demand for a m e thod for r e moving new ways to remove unnecessary parts 
and/ or m i n i mizing minimize the number of beams deviating from the photo z detector. 
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[0011] The Furthermore, the conventional optical pickup has problems of a lowered 
productivity which is caused by difficulty in assembling, a reduction of yield, and an increased 
manufacturing cost which is caused by the great number of optical elements. 

[0012] Accordingly, there is a need for an optical pickup apparatus for use in an optical 
recording/reproducing apparatus to record/reproduce data on/from recording media having 
different formats that is simple in terms of construction and assembly, and that is effective in 
terms of manufacturing cost, adjustment and signal regeneration while operating at a high 
temperature. 

[Bri e f D e scr i ption of tho Draw i ngs] 

F I G.1 is a vi e w sch e matically ill ustrating a compat i b le optica l pickup apparatus of th e 

pr i or art; 

F I G. 2 i s a vi e w sch e mat i cally ill ustrating a compat i ble optica l pickup apparatus 

accord i ng to an e mbod i m e nt of th e pr e s e nt i nv e nt i on; 

F I G. 3 i s a v ie w show i ng a ho l ogram modu le according to th e pr e s e nt i nv e ntion; 
F I G. 4 i s a vi e w show i ng conf i gurat i on of a po l ar i z e d li ght ho l ogram of F I G. 3; 
F I G. 5 i s a v ie w show i ng spl i t b e ams focus e d on a n opt i ca l disk ; and 
FIG. 6 i s a vi e w show i ng s e nsors of a photod e t e ctor. 
*D e scr i pt i on of th e ref e r e nc e num e rals i n th e drawings* 

300: dual wav ele ngth las e r d i od e 305 : mon i tor photod e t e ctor 

310 : po l ar i z e d l i ght b e am sp l itter 320: r e f le ction mirror 

330: co l limating le ns 3 4 0: ho l ogram modul e 

350: obj e ct l e ns 360: s e nsor l e ns 

370: photod e t e ctor 

[D e tai le d D e scr i pt i on of th e Pr e s e nt Inv e nt i on] 

[Techn i c al Object] 

SUMMARY OF THE INVENTION 

[0013] Various aspects and example embodiments of theT he present invention has b ee n 
d e v e lop e d i n ord e r to so l v e the abov e prob le ms. An obj e ct of th e pr e s e nt inv e nt i on is 
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te advantaoeouslv provide a compatible optical pickup apparatus having an improved 
construction and a simple optical structure which uses a dual wavelength laser diode and a 
polarized light hologram element for splitting a light which is incident to a disk, into ^multiple 
beams, thereby providing a simp le optica l structur e , and so l ves a tracking error to record data 
on OVD srecordinq media of different formats, th e r e by i mprov i ng while obtaining an improvement 
in a-signal regeneration. 

[T e chn i ca l So l ving M e thod] 

[0014] In accordance with an aspect of the present invention, an I n a compat i b le 

optical pickup apparatus accord i ng to th e pr e s e nt i nv e nt i on, is provided with a light source 
module having a first light source for DVD and a second light source for CD wh i ch e m i ts to emit 
light rays of a_different wavelength , which operates one of the first and the second light sources 
wh i ch conforms to in conformance with the standard of a recording medium, th e r e by for emitting 
a light containing a p-polarized light. A light splitting element transm i ts is arranged to transmit a 
part of the light rays emitted from the light source to a monitor photo z detector which monitors a 
magnitude of the emitted light rays to control of the operation of the light source , and reflect 
Th e li ght spl i tt i ng ele m e nt r e f le cts the remaining light rays in a predetermined direction so that 
the light rays are incident to the recording medium. A collimating lens conv e rts is arranged to 
convert the light rays which are reflected from the light splitting element into parallel light rays 
and makes make the parallel light rays incident to a hologram module. The hologram module 
sptite is arranged to split the incident light into 5 beams, and the respective beams are focused 
by an object lens to respectively form optical spots on predetermined positions of a recording 
surface of the recording medium. A photo-detector r e c ei v e s is arranged to receive the beams 
which are reflected from the recording medium and pass through the object lens, the hologram 
module, the collimating lens and the light splitting member, thereby providing aan information 
signal and an error signal. A sensor lens is arranged on a front surface of the photo-detector for 
adjusting the light rays reflected from the recording medium to be incident on the photozdetector 
with a predetermined size. 

[0015] The light source module utilizes a dual wavelength laser diode (LP) for generating 
light ravs having different wavelengths, i.e., light rays for recording/reproducing data on/from a 
DVD-familv optical disk, such as DVD-R, DVD-RW, DVD+RW, DVD-RAM, and DVD-ROM, and 
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light ravs for recording/reproducing data on/from a CD-family optical disk, such as CD-R, CD- 
RW, and CD-ROM. 

[0016] The hologram module comprises a polarized light hologram formed in a circular 

pattern andfor splitting only predetermined polarized light rays, and a 1/4-wavelength plate 
arranged on a surface of the polarized light hologram opposite to the object lens for turning a 
phase of the polarized light rays by 90°. 

[0017] Preferably, the polarized light hologram is divided into a first hologram and a second 
hologram which are operated in response to the light rays emitted from the first light source. 
The first and the second holograms are formed on the same plane in a semicircular shape and 
located one on the other. The first and the second holograms diffract the light by a 
predetermined angle with respect to an optical axis of the light to thereby generate zero-order 
and ±1 order beams. 

[0018] Preferably, the zero-order beam generated by the first and the second holograms is 
focused by the object lens on a predetermined position conforming to the standard of a DVD- 
ROM. 

[0019] Preferably, the -1 order beam generated by the first hologram and the +1 order beam 
generated by the second hologram are focused by the object lens on predetermined positions 
conforming to the standard of a DVD-R/DVD-RW. 

[0020] Preferably, the +1 order beam generated by the first hologram and the -1 order beam 
generated by the second hologram are focused by the object lens on predetermined positions 
conforming to the standard of a DVD-RAM. 

[0021] The photo z detector comprises 5 DVD sensors which correspond to the respective five 
split beams and are arranged apart from one another by a predetermined distance. 

[0022] If a DVD-ROM is used for th e as a recording medium, a focus error signal and a 
tracking error signal generated at the photo-detector by thean astigmatism method and by thea 
DPD (Differential Phase Detection) method, respectively, are calculated with respect to a signal 
of the zero-order beam which is reflected from the DVD-ROM and received at an associated 
DVD sensor. 

[0023] If a DVD-RAM is used for th e as a recording medium, a focus error signal generated at 
the photo z detector by thea DAD method and a tracking error signal generated at the photo- 
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detector by one of tbe-DPP and tbe-PP (Push Pull) methods are calculated with respect to a 
signal of the zero-order beam reflected from the DVD-RAM, a signal of the +1 order beam 
generated by the first hologram, and a signal of the -1 order beam generated by the second 
hologram, which are received at associated DVD sensors. 

[0024] If a DVD-R/DVD-RW is used for th e as a recording medium, a focus error signal and a 
tracking error signal generated at the photo-detector by thean astigmatism method and thea 
DPP method are calculated with respect to a signal of the zero-order beam reflected from the 
DVD-R/DVD-RW, a signal of the -1 order beam generated by the first hologram, and a signal of 
the +1 order beam generated by the second hologram, which are received at associated DVD 
sensors. 

[0025] If a CD is used for th e as a recording medium, a focus error signal and tracking error 
signal generated by the photo z detector by thean astigmatism method and thea PP method are 
calculated with respect to a signal of light emitted the second light source which is reflected from 
the CD and received at the CD sensor. 

[Advantag e ous Eff e ct] 

[0026] According to th e pr e s e nt i nv e ntion as As described above, the optical pickup 
apparatus according to the present invention is capable of recording/reproducing data on 
BVDs optical media having different formats by use of a simple pattern hologram, and also 
comp e n s at es compensating for the tilting of optical axes of DVD and CD by use of a dual 
wavelength laser diode. Atee As a result , the assembling and adjustment can be easily achieved 
by the simple optical structure, a manufacturing cost can be reduced, and a signal regeneration 
can be improved when the optical pickup apparatus operates m at a high temperature. 

Although th e pr e f e rr e d e mbod i m e nts of the pr e s e nt inv e ntion have b ee n d e scr i b e d, it w ill 
b e understood by those sk ille d in tho art that th e pr e sent i nv e nt i on shou l d not b e l i m i t e d to th e 
d e scr i b e d pref e rr e d e mbod i m e nt, but var i ous chang e s and mod i fications can b e mad e within 
th e spirit and scop e of th e pr e s e nt i nv e nt i on as defin e d by th e app e nd e d c l a i ms. 

[0027] In addition to the example embodiments and aspects as described above, further 
aspects and embodiments of the present invention will be apparent by reference to the drawings 
and by study of the following descriptions. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0028] A better understanding of the present invention will become apparent from the 
following detailed description of example embodiments and the claims when read in connection 
with the accompanying drawings, all forming a part of the disclosure of this invention. While the 
following written and illustrated disclosure focuses on disclosing example embodiments of the 
invention, it should be clearly understood that the same is by way of illustration and example 
only and that the invention is not limited thereto. The spirit and scope of the present invention 
are limited only by the terms of the appended claims. The following represents brief 
descriptions of the drawings, wherein: 

FIG.1 is a schematic view of a compatible optical pickup apparatus; 

FIG 2 is a schematic view of a compatible optical pickup apparatus according to an 

embodiment of the present invention; 

FIG. 3 is a view showing a hologram module according to an embodiment of the present 

invention; 

FIG. 4 is a view showing configuration of a polarized light hologram shown in FIG. 3; 

FIG 5 is a view showing split beams focused on an optical disk according to an 
embodiment of the present invention; and 

FIG. 6 is a view showing sensors of a photo-detector according to an embodiment of the 
present invention. 

[Best Mod e for Embody i ng th e Inv e ntion] 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0029] Reference will now be made in detail to the present embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings, wherein like 
reference numerals refer to the like elements throughout. The embodiments are described 
below in order to explain the present invention by referring to the figures. 

H e r ei nafter, th e pr e s e nt i nv e ntion w ill now b e d e scrib e d in gr e at e r d e ta il w i th r e f e r e nc e 

to tho accompany i ng drawings. 

[0030] FIG. 2 is a schematic view sch e mat i cally show i ng of an optical pickup apparatus 
according to an embodiment of the present invention. 
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[0031] Referring to FIG. 42, an optical pickup apparatus according to an embodiment of the 
present invention comprises a light source module 300, a monitor photo ; detector 305, a light 
beam splitter 310, a reflection mirror 320, a collimating lens 330, a hologram module 340, an 
object lens 350, a sensor lens 260360, and a photo z detector 370. 

[0032] The optical pickup apparatus according to the present invention is employed in an 
optical recording/reproducing apparatus (not shown), such as a CD P Player (Compact Disk 
Player), a DVDP Player (Digital Video Disk Player), and a DVD R Recorder (Digital Video Disk 
Recorder), to record data on an optical disk 400, optically read out data from the optical disk 
400, convert the read data into an electrical signal, and output the electrical signal. The optical 
disk 400 is an optical recording medium on which data is recorded, and includes a family of 
DVD , including, for example, leH^DVD-R, DVD-RW, DVD+RW, DVD-RAM, DVD-ROM) and a 
family of CD , including, for example,4 e^ CD-R, CD-RW, CD-ROM). However, tfri sthe various 
DVDs and CDs listed should not be considered as limiting ; rather, other type of optical media, 
such as blu-rav discs (BP) and the next generation of optical media may be included . 

[0033] The light source module 300 employs a dual wavelength laser diode (LD) and 
comprises a first light source for a DVD (Digital Video Disc) and a second light source for a CD 
(Compact Disc) which are integrated in a single case (e. g. can) and emits light rays having 
different wavelengths. The first light source uses visible rays of approximately 650nm 
wavelength and the second light source uses infrared rays of approximately 780nm wavelength. 
The light ray emitted from each light source contains a p-polarized light. In this embodiment, an 
incident light refers to a light that is emitted from each light source and then is incident to the 
optical disk 400, and a reflection light refers to a light that is reflected from the optical disk 400 
and then is received at the light detector 370. 

[0034] The first light source is operated when a DVD is mounted in the optical 
recording/reproducing apparatus (not shown), whereas the second light source is operated 
when a CD is mounted in the optical recording/reproducing apparatus. The first and the second 
light sources are arranged and spaced-apart by a predetermined distance within the light source 
module 300 are used to record a predetermined signal on the optical disk 400 A orto read out a 
signal from the optical disk 400 , and ar e arrang e d apart from each other by a pr e d e t e rm i n e d 
d i stance . Also, the first and the second light sources are configured so that major axes of laser 
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beams are perpendicular to each other with respect to a pitch. Accordingly, in a recording 
mode, pitches are formed along a track direction more accurately. 

[0035] Hereinafter, description will now be made about a case that data is 
recorded/reproduced on/from the DVD when the first light source is operated. The monitor 
photo^detector 305 receives light rays emitted from the first light source and transmitted through 
the light beam splitter 31 0 A and detects an amount of the light rays. The light emitted from the 
first light source for recording data on the DVD has a magnitude of approximately 10mW and 
the light for reproducing the data has a magnitude of approximately 1mW. The monitor photo- 
detector 305 monitors the emitted light rays and controls the magnitude thereof. 

[0036] The light beam splitter 310 acts as a polarized light beam splitter and uses a cubic to 
transmit a part of incident polarized beams and reflect remaining polarized beams in a 
predetermined direction. The cubic is designed to transmit a small amount of p-polarized light 
rays and send ttthe same to the monitor photo z detector 305, make most of the light rays incident 
to the optical disk 400, and transmit all of the s-polarized light rays. 

[0037] The reflection mirror 320 adjusts a light path so that the light reflected from the light 
beam splitter 310 is incident to the optical disk 400. 

[0038] The collimating lens 330 has a predetermined radial angle A and converts the light 
beam emitted from the LD into a parallel beam, and is employed for the purpose of 
compensating for deterioration of a recording efficiency which is caused by aberration of the 
light beams transmitted through a plurality of optical members. 

[0039] FIG. 3 is a view showing a hologram module according to an embodiment of the 
present invention . Referring to FIG. 3, the hologram module 340 splits a light into a plurality of 
beams according to a state of polarization of the light, and comprises a pair of glasses 344a and 
344b, a polarized light hologram 345 and a 1/4-wavelength plate 346. 

[0040] The polarized light hologram 345 is operated in response to only the p-polarized light. 
If the polarized light hologram 345 is operated in response to the s-polarized light, transmission 
efficiency deteriorates. The operation of the polarized light hologram 345 will now be described 
as below. 

[0041] The 1/4-wavelength plate 346 phase-changes a linearly polarized light by 90° and 
converts it into a circularly polarized light. That is, the 1/4-wavelength plate 346 converts the p- 
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polarized light transmitted through the polarized light hologram 345 into a left circularly polarized 
light and converts a reflection light of a right circularly polarized light reflected from the optical 
disk 400 into a s-polarized light. Accordingly, the polarized light hologram 345 is not operated 
when the reflection light containing the s-polarized light passes through the polarized light 
hologram 345. 

[0042] FIG. 4 is a view showing the polarized light hologram 345 shown in FIG. 3 . Referring 
to FIG 4, the polarized light hologram 345 has a circular hologram corresponding to a cross- 
section of the incident light and is divided into a first hologram section 345-1 (i.e.. Area "a") and 
a second hologram section 345-2 (i.e., Area "b"), both of w hich have a semicircular shape and 
are located one on the other to form a circular shape. The first and the second holograms 
sections 345-1 and 345-32 perform different operations. 

[0043] Incident light passing through the first hologram section 345-1 is divided into a zero- 
order beam that goes straight through the first hologram section 345-1 and ±1 order beams that 
advance with a predetermined diffraction angle by the operation of the first hologram section 
345-1. Incident light passing through the second hologram section 345-2 is divided into a zero- 
order beam that goes straight through the second hologram section 345-2 and ±1 order beams 
that advance with a predetermined diffraction angle different from that of the first hologram 
section 345-1 by the operation of the second hologram section 345-2. Since the two 
semicircular zero-order beams combine into on ea single circular zero-order beam, the incident 
light passing through the polarized light hologram 345 is split into 5 beams. 

[0044] In frere the present situation , the -1 and +1 order beams of the first hologram section 
345-1 are respectively referred to as a-second and a-fifth beams, the zero-order beam as a third 
beam, and the -1 and +1 order beams of the second hologram section 345-2 te-aas first and a 
fourth beams, respectively. The respective diffraction angles are determined depending on a 
characteristic of the object lens 350 and a kind of the optical disk 400 so that the respective split 
beams are focused on a predetermined position of the optical disk 400. 

[0045] The object lens 350 focuses the 5 beams on a predetermined position of the optical 
disk 400 and performs a focusing servo and a tracking servo by use of an actuator (not shown). 

[0046] FIG. 5 is a view showing ihe- 5five (5) beams focused on the optical disk 400. 
Referring to FIG. 5, of the 5 beams, the third beam is focused by the object lens 350 on a third 
position 400c that conforms to the standard of the DVD-ROM. The second and the fourth 
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beams are focused on a second position 400b and a fourth position 400d. The second position 
400b and the fourth position 400d are distanced from the third position 400c by a vertical 
distance d A that conforms to the standards of the DVD-R and the DVD-RW. The first and the 
fifth beams are focused on a-first and a-fifth positions 400a and 400e which are distanced from 
the third position 400c by a predetermined vertical distance d 2 that conforms to the standard of 
the DVD-RAM. 

[0047] The sensor lens 360, which is a concave lens, focuses the split beams reflected from 
the optical disk 400 on a corresponding position of the photo z detector 370 in cooperation with 
the collimating lens 330, and amends an optical length occurring due to a tolerance^ 

[0048] The photozdetector 370 is a photodiode integrated circuit (IC) that detects aan 
information signal of the 5 split beams which were reflected from the optical disk 400 and 
passed through the object lens 350 and the light splitting element 310, a focusing error signal 
and a tracking error signal, and converts them into electric signals, 

[0049] The photo-detector 370 according to the present invention is a 6 split detector and 
comprises 5 DVD sensors 370a, 370b, 370c, 370d, and 370e arranged to sense optical 
characteristics of a DVD, and eeea single CD sensor 370 f arranged to sense optical 
characteristics of a CD. as shown in FIG. 6 . The DVD sensors and the CD sensor are arranged 
apart from one another by a predetermined distance d' from a center to a center. The 
predetermined distance d' is obtained by taking into consideration optical characteristics, such 
as a gap between the DVD light source and the CD light source and thickness/location/angle of 
the light beam splitter 310. For example, the predetermined distance d' is proportional to the 
thickness of the light beam splitter 310. 

[0050] The first sensor 370a and the fifth sensor 370e of the DVD sensor detect signals 
corresponding to the first and the fifth beams, the second sensor 370b and the fourth sensor 
370d detect signals corresponding to the second and the fourth beams, and the third sensor 
370c detects a signal corresponding to the third beam. When the second light source is 
operated for the reproduction of the CD, the sixth sensor 370f detects a signal of beams emitted 
from the second light source. 

[0051] The signals detected by the respective sensors of the photo-detector 370 are used to 
perform a servo control. The servo control is divided into a focus servo control for focusing the 
light rays on a reading system embedded in a DVD player and a tracking servo control for 
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maintaining a constant position of the optical dis k 400 . The focus servo control is to control a 
focal point of light rays on a recording surface of the optical dis k 400 , while the tracking servo 
control is to control such that the pickup is always located at a constant position to prevent the 
focal point from being deviated from a pitch line. 

[0052] The optical disk 400 has a different thickness and a different pitch gap depending on 
the kind of the optical disk 400. A servo control method in recording/reproducing data is also 
different depending on the kind of the optical disk 400. When a DVD-ROM disk is used for 
the as an optical disk 400, i t g e n e rat e s a focusing error (FE) signal by taean astigmatism method 
and g e n e rat e s a tracking error (TE) signal by tbea DPD (Differential Phase Detection) method 
are generated from the optical disk 400 . Th eln particular the FE signal and the TE signal are 
obtained from a signal of the third beam detected by the third sensor 370c. 

[0053] If a DVD-RAM disk is used for th e as an optical disk 400, it g e n e rat e s a FE signal by 
the DAD method and a TE signal by the DPP or the PP (Push Pull) method are generated from 
the optical disk 400 . Th eln particular the FE signal and the TE signal are obtained from signals 
of the first, third and fifth beams detected by the first, third and fifth sensors 370a, 370c, and 
370e. 

[0054] If a DVD-R and a DVD-RW disks are used for th e as an optical disk 400, a FE signal is 
calculated by the astigmatism method and a TE signal is calculated by the DPP method. The 
FE signal is included in a signal of the third beam detected by the third sensor 370c and the TE 
signal is obtained from signals of the second, third and fourth beams detected by the second, 
third, and fourth sensors 370b, 370c and 370d. 

[0055] If a CD is used for th e as an optical disk 400, a FE signal is calculated by the 
astigmatism method and a TE signal is calculated by the PP (Push Pull) method. The FE signal 
and the TE signal are obtained from a signal of the beams detected by the sixth sensor 370f. 

[0056] The actuator adjusts the object lens 350 in response to the FE and TE signals 
generated from the respective disks, and performs the servo control. 

[0057] In the above-described embodiment, the optical pickup apparatus is capable of 
recording/reproducing with respect to the DVDs having different formats, and it is capable of 
reproducing only with respect to the CD. However, if a hologram module for CD is employed 
and a structure of the photo-detector and a tracking method thereof are changed, the CD is 
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recordable - As a result, the optical pickup apparatus can be utilized in an optical 
recording/reproducing apparatus for recording/reproducing data on/from both a DVD-family 
optical disk, such as DVD-R. DVD-RW, DVD+RW, DVD-RAM, and DVD-ROM, and a CD-family 
optical disk, such as CD-R. CD-RW. and CD-ROM. 

[0058] While the present invention has been particularly shown and described with reference 
to exemplary embodiments thereof, it will be understood by those of ordinary skill in the art that 
various changes in form and details may be made therein without departing from the spirit and 
scope of the present invention. For example, any high density optical disc, such as blue-ray 
disc (BP) and advanced optical disc (AOD) provided with a single recording layer or multiple 
recording layers may also be utilized. In addition, different structure of a photo-detector, as 
shown in FIG. 6, with different light beams, as shown in FIG. 5, can also be arranged. Likewise, 
multiple laser diodes can also be arranged at different locations to emit light ravs having 
different wavelengths. Moreover, different elements, such as, a light source module 300, a light 
splitting element 310. a hologram module 340. a photo-detector 370, and a monitor photo- 
detector 305, as shown in FIG. 2. can be arranged different to still realize the simplicity and 
effectiveness of the disclosed invention. Accordingly, it is intended, therefore, that the present 
invention not be limited to the various example embodiments disclosed, but that the present 
invention includes all embodiments falling within the scope of the appended claims. 

[Modo for Embody i ng th e Inv e nt i on] 
[R e f e r e nc e L i st] 
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